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PURPOSE: To obviate groove inclination in a spacer section by coating a tension 
member with a rein and simultaneously extruding the spacer while fo.rming 
plural line of optical core housing grooves to the resin surface and passing 
the spacer through as rotary sizing device, then cooling and taking off the 
spacer. 

CONSTITUTION: The resin is extruded from a nozzle 6 which has plural 
projections on the inner periphery and rotates in alternately reversed directions, 
by which the resin is applied on the tension member 2 and plural lines of the 
optical core housing grooves 18 are formed on the resin surface to serve as 
the spacer. The optical core housing grooves 18 are formed in the form in 
which left-hand lays and right-hand lays are alternately continuous. The groove 
inclination viewed in the spacer section is generated when the twisting angle 
thereof is maintained at 360° and the reversal pitch is maintained at 250mm. 
However, this spacer is cooled and taken off after the spacer is passed through 
the rotary sizing device 9 and is subjected to groove inclination correction 
(sizing). The good spacer section having no groove inclination is thus obtd. 
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PURPOSE: To suppress the fluctuation in a focal position generated by a fluctua- 
tion in the wavelength of a semiconductor laser to a range sufficient for practica- 
bility by selecting a specific single aspheric lens and optimum cover glass. 

CONSTITUTION: The lens 1 which consists of the. aspherical face having refract- 
ing power on both the 1st face and 2nd face and forms images through the 
flat plate cover glass satisfies the conditions expressed by equation 1. The 
local wavelength dispersion Vl of the objective lens 1 and the thickness dc 
and local wavelength dispersion Vc of the cover glass 2 are most adequately 
selected. The focus movement of the objective lens 1 by the wavelength fluctua- 
tion of the semiconductor laser is corrected by the cover glass 2 in this way, 
by which the fluctuation is suppressed within the focal depth of the objective 
lens 1. 
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a: where, W- focal length of lens, dci thickness of cover 
glass. A; central wavelength of light source. N*: numerical 
aperture of lens. V^: local dispersion of lens. Vc; local 
dispersion of cover glass, b: ist plane, c: 2nd plane 
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PURPOSE: To vary photographic magnification over a wide range while holding 
an object-image distance constant and to compensate current aberrational varia- 
tion by composing the optical system of a 1st group with negative refracting 
power, a 2nd group with positive refracting power, a 3rd group with positive 
refracting power, and a 4th group with negative refracting power. 

CONSTITUTION: The lst-4th groups MV are arranged almost optically symmetri- 
cally about a stop SP. In a 1st magnification range including unmagnification 
photography, the 2nd and 3rd groups II and III are moved to be subjected to 
variable magnification and the whole system is moved. In a 2nd magnification 
range except the 1st magnification range, the 1st group I and 4th group IV 
are moved to be subjected to variable magnification and the whole system 
is moved to hold the object-image distance constant. Thus, the lens groups 
which are moved are changed according to the photographic magnification 
ranges to increase the photographic magnification range effectively and the 
aberrational variation is compensated excellently over the wide photographic 
magnification range of obtain high optical performance. 
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